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NOTICE: When govermment or other drawings, speci-
fications or other data are used for any purpose
other than in connection with a definitely related
government procurement operation, the U. S.
Government thereby incurs no responsibility, nor any
obligation whatsoever; and the fact that the Govern-
ment may have formulated, furnished, or in any way
supplied the said drawings, specifications, or other
data is not to be regarded by implication or other-
wise as in any manner licensing the holder or any
other person or corporation, or conveying any rights
or permission to manufacture, use or sell any
patented invention that may in any way be related
thereto.
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I, . PURPCSE _

This is an Industrial Preparedness Measure Contract for the purpose of
i developing a manufac‘puring process to develop a production line for a 70 me,
1 watt silicon transigtor, Five hundred engireering samples and 2000 pilot
line units will be submitted during the period covered by the contract and

the feasibility of manufacture of 200 units per day demonstrated.

The transistor will have the following specifications: ,

L Limits
| Inspection - ) '
_Exanination =~ Conditions | AQL ! = Ievel  [Symbol [Min. Max. | Unite
, | B A ——
] Subgroup 1 | ‘ I ;
Collector $ Vo 10DC ! | Iogo |- 0.5 |pADC
Cutoff Current  .° " ‘ ? a
i ' °E ; ' : !
Collector 1V o= 100VIC Fl.O% I I } - [100 |uADC
E Cutoff Current VCEE 0 f I GBS |
e |
i Emitter VEH 0" SvVIC | : ’ IEBO 'i = 1100 |puADC
‘ Cutoff Current I.=0 : ‘ {
[ Subgroup 2 E i
Output Vo= 50VIC ‘ | !
H Capacitance v IL=0 . OB < {20 st
‘ | 3 |
Base Vop= 20VDC ; : - | P
. i . ! !
H Resistance © Ig= 10mADC 11,08 ! II i Ryps - I ] ohms
f= 300 me ' ' ‘ :
f Small Signal | 3
- Short Circuit . Vo= 20VDC \ f
V . '
Forward Current . I." 25 mADC : ; heye 10 ‘=
Tranasfer Ratio @ f= 70 me |

= I —
'
(W)
L ]
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Examination

Subgroup 3 !

Oscillator

Power Output

Power Gain

Saturation

Voltage

!
' Conditicens

A e > o s & W o w4

|V, 50VDC

I\= 50mADC
f= 70 me

VCE. 50vDe

IC- SOmADC

f= TOme

I .= 200mADC

C

Ig= 75mADC

i st e e

__Linits

Symbol [Min, ' Max,

' . Inspection |
..j,,f*.QI: ‘ Zevel |
i !
! .
| X
| ;
; }
, - P -
|
2.5 II P, 10 -
i
. |
Vg j- (10
- (SAT. ) i
-2 a

R e

watt




II. ABSTRACT

Durine this Ovarterly Period, six different case finishes
were evaluated after exvosure to 200°C storare and salt atmos-
phere corrosion resistance tests, Results indicated rold nlate
ing to be the most satisfactory. The gold is solderable, does
not discolor or peel on 200°C storare, and has a fair resist-
ance to salt atmosphere, The greatest difficulty observed ‘
with the gold firish has been lead corrosion at the glassetoe

metal seal during salt atmosphere testing,

Diffusion and metallizing processes were slipghtly modified
to improve the BVggs yields. However, degradation of collector

breakdown voltace during assembly is still a production problem,
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l " IIT. 70me, 1 WATT SILICOM TRANSISTCR
A, Case Finishes

l Results from Pre-Production Testing indicate that

l! the TA-1938, 1 watt, 70Omc silicon transistor meets all
Group A and B electrical snecifications of the contract.

[ These tests have heen nerformed with the nellet mounted

in a case with a TO=-12 outline, This particvlar pack- .

3 age was chosen early in the contracting neriod.. To date,

- all samles submitted have been mounted on this stem,

The TO-12 case is readily availa™le, has thé commonly

used 200 inch pin circle, and easily meets the 3.5

watt, 25°C vower dissipation requirement.

Since the T0=12 case has been found electriecally,

thermally, and hermetically acceptable. the only other

|

requirement is to select a suitable finish, The device

§emms g

sneci fications as listed in the Sional Corvs Technical

Requirements include two tests for finish; (1) 200°C

| gromeese]

storare, and (2) moisture resistance. A common gold

| pe————

plating finish meets hoth of these emvironmental

requirements,

| ge—

It is anticipated that the final Military Spec-

| g

ification will also include a solderahility and a

salt atmosohere test, Therefore, the availahble finishes

| ==y

were reviewsd durine this period in an attemt to
determine which finish would be most suitable for this
transistor. ol
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The criteria for evaluatine the finishes were: (1) solder-
ahility, (2) salt atmosphere, and (3) 200°C stovare, Moisture
resistance and solderinv were not performed since a finish
that can withstard salt atmos~here and 200'0‘ storare is
capéble of withstand:ne HYoth moisturc resistarnce and solder-

ine tests. Table I lists results of this testine,

TEST
. FINISH SALDFPABILITY SALT ATMOSTHFRE 200°C
HEADIR LEADS STORAGE
Gold Plating Good Good Fair Good
Tin Plating Good Grood Good Poor
Nickel Plating Poor frood Fair iood
Tin-Nickel Plstine Tood frood Fair Fair
Cadmium Platinn Good ftood 004 Poor
Paint (on header only) = Good - Fair
TARLT I

CASE FINISUFS FOP TO«12 PACKARE

Test results listed in Table I indicate that finishes
which are sclderable and can withstand 200°C storage do not
perform well on salt atmosnhere, The main difficulty has
been with corrosion of the leads at the plass-to-metal
seal. This corrosion is »rohably dua to exnosure of Une

plated areas of the lead at the rlass-to-metal seal. Flexing

5=
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-1 of the leads durinr testine removes a small apount of the

- ‘ glass overmold, exposine an unplated portion of the lead.

Gold mlatinr and tinenickel nlatin~ rave the hest
results, However, the fluoride bath used in the tine

nickel nlatine process corroded the glass in the rlasse

| to-metal seal., This rmethod of nlatinr would probabdbly

not he practical unless the rlass-to=-metal seal is re-

L-——-d

placed Ly a ceramic-to-metal seal, Con'aeouently, the

gold platins annears to be the most promising finish,

Since the commletion of pre-nroduction testine, effort '

: has been directed toward improving the overall device ’
| yield, The rmader areg of shrinkase has been to the 100~
volt Vpopg requirement. There has been no diffienlty in
I fabricatins the collector-hase diode with tvnical break-
~ H down vclta~es of 130 volts, However, a cradual depradation
B

of BVgpo durins the emitter formation, metallizin~, and

assembly reduced the yields considerably.

A general "cleanin~ up" and a tishter sunervision

of the process has immroved the dice yield durinpg dif-

fusions, A dilute hydrofluoric scid rinse before aluminum
alloying has cut dowi)} snrinkaze at this step. Presently,

pellet yields at the j;ﬁc:‘.mz oneration are tynically 20-30

9"

\\ per cent of the dicethrocessed,
L)

!
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BVCBO degradation during asserbly is still a problam,
In particular, the alloyin~ of the pellet to the stem has
caused up to 2 )i0 ner cent reduction in colieotor breake
down voltarté. Mroonine the alloyine temmerature from
i65°C to 115°C has helred t'is problem considerably, Fffort
will continue in this area to reduce the shrinkare at

assenmbly,

\




IV. CGNCLUSIONS

-The environmental tests nerformed on the vnrioué case
finishes indicstes that a final cold nlatin~ sten wi 1),

provide a satisfactory finish for the TA-1638 transistor,

© Cicser contrel of the diffusion and irmroved cleane

ine dﬁring the metallizines oberation have immroved the

BVCBO Yields. '
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Y.  PROGRAM FOR NEXT MUARTER

During the mext "uarterly Period, effort will be directed
toward further improvins the product ylelds, Pilot productioﬂ
will be comnleted and the final revort written,




